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demonstrated in vivo *  Caffeine can enhance the genetic effects of
other chemicals, even in vivo (Frei and Venitt, 1975; Jenssen and
Ramel, 1978).  This activity is presumably due to the ability of
caffeine to inhibit repair of DNA damage caused by chemical mutagens.
Cycasin
Cycasin (methylazoxymethanol-3-glucoside) is one of the most potent
carcinogens found in plants (International Agency for Research on
Cancer, 1976; Magee J^ al/, 1976). This compound and at least one
related glucoside (macrozamin) are present in the palmlike cycad trees
of the family Cycadaceae. These trees have provided food for natives
and their livestock in tropical and subtropical regions.  The sliced
nuts are generally extracted with water prior to use, but acute
poisonings have been reported.
In Guam and Okinawa, which have high rates of liver cancer, the
ingestion of cycasin in cycad nuts has been proposed as an etiologic
factor.  However, in a descriptive study conducted in the Miyako
Islands of Okinawa, investigators found no correlation between mor-
tality from hepatoma and the ingestion of cycad nuts (Hirono et a1«,
1970).  Therefore, there is no evidence for the carcinogenicity of
cycasin in humans.
Experimental Evidence; Carcinogenicity. When administered orally,
cycasin is highly carcinogenic in the liver, kidney, and colon of rats,
and also induces tumors in other species (Laquer and Spatz, 1968). The
tissues of rats contain low levels of P-glucosidase, which hydrolyzes
cycasin. However, the hydrolysis generally depends on the action of
intestinal bacteria (Matsumoto e£ al., 1972). The product, metihylazoxy-
methanol (MAM), decomposes at neutral pH to an electrophilic intermedi-
ate that methylates nucleic acids and proteins both in, vitro and in
vivo (Matsumoto and Higa, 1966). These findings and the carcinogenic
activity of MAM (Laquer and Spatz, 1968) have implicated MAM as a
proximate carcinogenic metabolite of cycasin. The methylating species
formed from MAM and-cycasin appears to be similar or identical to that
formed during the metabolic activation of the synthetic carcinogen
nitrosodimetl^ylamine, which has carcinogenic properties similar to
those of cycasin (Magee et £l., 1976).
Experimental Evidence: Mutagenicity. Cycasin was not mutagenic
in the standard Ames test (Ames et^ al., 1975), but it became mutagenic
when preincul>ated with almond B-glucosidase (Matsushima et^ ad., 1979).
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